Recognition of unusual DNA structures by human DNA (cytosine-5)methyltransferase.
The symmetry of the responses of the human DNA (cytosine-5)methyltransferase to alternative placements of 5-methylcytosine in model oligodeoxynucleotide duplexes containing unusual structures has been examined. The results of these experiments more clearly define the DNA recognition specificity of the enzyme. A simple three-nucleotide recognition motif within the CG dinucleotide pair can be identified in each enzymatically methylated duplex. The data can be summarized by numbering the four nucleotides in the dinucleotide pair thus: 1 4/2 3. With reference to this numbering scheme, position 1 can be occupied by cytosine or 5-methylcytosine; position 2 can be occupied by guanosine or inosine; position 3, the site of enzymatic methylation, can be occupied only by cytosine; and position 4 can be occupied by guanosine, inosine, O6-methylguanosine, cytosine, adenosine, an abasic site, or the 3' hydroxyl group at the end of a gapped molecule. Replacing the guanosine normally found at position 4 with any of the moieties introduces unusual (non-Watson-Crick) pairing at position 3 and generally enhances methylation of the cytosine at that site. The exceptional facility of the enzyme in actively methylating unusual DNA structures suggests that the evolution of the DNA methyltransferase, and perhaps DNA methylation itself, may be linked to the biological occurrence of unusual DNA structures.